The IceCube neutrino event detected 360 s before the trigger of LIGO/Virgo S190728q is unlikely physically associated with the GW event because of an energy budget reason.
Zhang
(The Fermi-GBM Team and the GBM-LIGO/Virgo group 2019), the viewing direction is not in a narrow jet. It is impossible to adjust f b to be small enough to account for this discrepancy.
Some special progenitor models invoking two BHs inside a massive star (e.g. Loeb 2016; Janiuk et al. 2017 ) may meet the energy budget requirement. Even for these scenarios, one would expect brighter neutrino emission around or after the merger time than ∼ 360 s before the merger.
The argument discussed here applies to all future putative GW-neutrino associations. Neutrino events after a GW merger signal would be much more credible than before the merger signal for physical associations.
The above argument has applied the assumption that both GWs and neutrinos travel very close to the speed of light, so that there is no additional fundamental-physics-related time offset between the two signals.
